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REPORT OF THE FOURTH CONPERENCE HELD AT AKX RIDGE BY THE COMMITTES ON VASEE'
DISPOSAL - August 23-25, 19L8. '

Purpose of the Conference

a. To ascertain the nature of tho waste dispossl problems:confomiug: Osc

Ridge plants. :

b. To determine the scope and nature of the research and. o
being conducted by the Oak Ridge groups toward-solution of the:

Persomel in Attendance

Comuittee Members AEC, Washin~ton
Je« Grebe H. E. Noblo. We Be Allred-
L. A. Matheson E. W. Hribar Jo Doal S
M. M, Haring L+ He Holland; Jr«
F. C. Mead +EC, Schenectady H. Roth
Jo M
F. R« Lesch
ORNL ORNL Carbide & Carbon:
+*De C. Bardwell C. N. Rucker K-2§.
Ro Eo Blanco /'-"-Do Go Reid
F. Ne BrOWder —F. L. Sbeahly Fo W. Hurd
—+F. Culler R. Stoughton S. Visner
I. R. Higgins Je ire Swartout
B. H. Ketelle F. Tlestern Y-12
K. Z. Morgan - C., E., Winters
P. B. Orr E. Je. ‘v.‘itkO\"fSki He We Saylor
E. Struchness
Introduction

The committce met with several members of the .EC, Oak Ridgo group to ascer-
tain the nature of the program that had becn prepared. Some of the items
ahich were very briefly discussed at this informal conference were as follows.




“iaste disposal problems 1t Ok idpge nnv contly been the subject of consiz-
-rable Zdiscussion. ..ccordingly, n crganized program under the direction of
varlous ¢ivisicn roprescntatives is under way. This committes also hias soveral
members on it who nave recently Sucn cttained from othoer Governmental ..gencics,
such 2s the ,cather Burcau, Public Health, Geological Survey, TV.., ctc. The
group is prepiring plans for  long-range program. Lxtcnsive investigations
must be madc into various aspects of this problem since very little previous
tckground information is available. It is hoped that monthly meetings of this
lccal steering group will be held in order to coordinate and direct the activ-
itics of this preogram.

Disposition of contaminated materials, located at the burial grounds, (bulk
fcrrous and non-ferrous) was discussed. .bout 1,700 tons of contaminated
material arc available for disposition. .. large portion of this material is
from the electro-magnetic scparation plant. ..pproximately 80,000 1bs. of
brass valves are involved in this lct. Disposition of this material is some-
what difficult, due to the fact thae contamination may be transferred to the
final product manufactured rrom this scrap metal if placed on the open markct.
This would, of course, bc more detrimental to certain types of materials than
others (instrumcnts, ctc.). .11 combustible matcrials arc being disposcd of

2ccerdingly.

It was suggested that background level determinations should be made of several
industrics to ascertain whether or not it is feasible to dump some of this
material into the open market for reclamation. No information of this type
currently exists. It was also suggested that @ reduction furnace be sct up

at one LEC site where metal recuction and reclamation may be accomplished,
cspecially on the more critical mctals, such as lead, cte.

Fluorination and anodic stripping process%sas a2 means for reclamation of metal,
were also discussed.

The committee then proceeded to the X-10 arca where the following program was
presentede.

viaste Disposal Program Currently in Effect at X-10 .rea - E. J. witkowski

The present tank farm was designed and built during the early days of the
project, principally as a means of disposing of metal waste cbtained as a
result of pilot plant opcrations, in conjuncticn with plutonium separation.

Subsequently, the system cf tanks began to be utilized for waste disposal,
hence assuming an entirely differcent Tjective., This practice rendered a




rather ineffective method for waste disposal. Originally the tank farm arca
»2s expected to have an active life of three years, but continued operation
of the lab and increased use¢s of uranium indicated that the storage capacity
nay be exceeded by 1949.

Types of liastes at Oak Ridge

e Chcmical

This typc of waste contains a variety of process solutions which con-
tain large quantitics of both active and inactive chemicals. The active chem=
icals consist chiefly of F.P. Uranium and plutonium are not considered to be
presente Thesc active waste solutions originate in scveral of the "hot®
chemistry laboratory rrocessing plants, as well as canal flow, rolling mills
and the fan. house supporting pile operations. .

o flow of 430,000 gallons per day with an average activity of 100 beta counts
per min per cc. is piped to the scttling basin for ultimate disposal to hite
Oak Creek. .. smaller volume (7,000 gal./day) and of higher activity (25,000
counts/min./cc.) wastes is collected in U=l and JJ~2 or W-12 tanks, where it
is permitted to decay for a period of 30-60 days prior to being released to
the sottling basin. '

B. Metal

This waste soluticn containing F.Ps, uranium and plutonium is
stored primarily in tanks U-kL, 7, 8, 9 and 10. No metal rccovery process
has been tried out on this solution. It was pointed out that the uranium
netal is precipitated out of the supernatant in thesc tanks by addition of
NaOH and N2,C043+ This procedurc permits removal of the uranium from the
supernatant and subsequent dumping into the settling basin. Precipitation
treatment reduces the velumc by a factor of tvo.

laterial in the metal waste tanks is precipitated quite readily
intc a solid compact mess. Little or no work has beon accomplished to deter-
mine the exact composition of this solid mass.  Little or no praoyisions have
been made to provide facilities for . .noving this sludge from tMe tanks. Tt
is estimated that approximately 132,000 kge of uranium mctal are available in
the storage tankse.

C. Miscellaneous .jaste Solutions

Various types of wastc solutions are received from other .EC in-
stallations in drums, and spccially-designed lcad shiclded pots. These vary
in composition. Some contain scurce and fissionable materials. Others are
2queous F.P. soluticns which are handled as Chemical ,astes. Solvent solu-
tions, which arc also rcceived, arc steanm distilled and the activity trans-
ferred to the tanks.

-4 -
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The tank farm area may be considcred tc be divided into the following three

unite:

North Tank
South Tank
Basin .axea

Qde
b.
Ce

The following information on tankagc, origin and disposition of waste materials
in the Mcrth, South and Basin .rcas was prescnted.

North Tank Farm

Tanks Capacity

=1 LLOO gallons
-2 LLoo g;llons
d=3 hOdOO gallons
=l LOO0O gallons

# 105 - Pile Bldg.
115 - Fan Housc for Pile Bldg.
205 - Hot Pilot Plant

South Tank Farm

Tanks Capacity
Gi=5 170,000 gallons
=6 "

L= "

"i=8 n

i "_9 1"

V1-10 n

=11 1,300 gallons
=12 800 grllons

-
w)

Iype
gunite

gunite

gunite

gunite

Servicing ..reca

Type of Material

#115, 105
205, 706B

115, 105
205, 706B

205

205

706 - Hot lab.
706. - Hﬂt Labo
706 B - Physics

Type
gunite

~nlcss
-5 =

Servicing ..rea

Hot Pilot Plant

Fan Seals

Al, Pu, U
Wastos
Motal l\iaste

(indefinite
storage)

Type of Material

Central dispesal
for 105, 115,
205, 706B

Cecntral disposal
Ton ."‘5

208
205
205
205

706C, 706D

alpha, beta,
£amma

alpha, beta,
gamma

MC m ‘- 4'&Ste
Pu, U 'lastcs

L1}




Ruthenhmtank-mmummedfronthem a suitable tank by ex~
traction. The waste originally goes to ~12. product solutions are
drawn off and stored in a small tank.

.pproximately six feet of earth is used as shielding on top of sach of the
tanks in the farm. (Sce Diagram n, %)

Settling Basin .Jea

This consists of a large earthen=diked pond of 1,600,000
a smaller 32,000 gallon rctention basin. 7Two additional ponds are provided
for emergoncy use only. The basin is about 200 ft. square and {Jydeep. The
waste waters cnter the pond through five, eight=inch lines to a weir box which
spans the north side of the pond. The water is dischargod through a similar
weir to white Oak Creck. i serics of surface bafflcs float on top of the
solution to insure effective mixing and to prevent algae growth from drifting
into the exit weir. .pproximatecly 30,000 gallons of active waste are permitted
to bc dumped into tho settling basin daily. This volume is supplemented with
approximately one-half millicn gallens of water daily for dilution purposcs.
This dilution usually permits discharge of waste intoc the river within
accepted tolerances. The retention pond is a dredged basin about 25 ft.

square and 2 ft. deepe It 18 uscd merely as a hold=up basin.

:
E
d

Process of Operation of Tank Farm

The waste solutions containing F.P. contaminaticn are allowed ﬁ& ettle in
various tanks, i.c., W~l, 2, 3, 5, 6, 12, depending upon the origin of the
solution. Settling period in tanks also permits dccay of the shord=iivod
elemcntse i delay of 60-90 days prior to rclease of the solution mag be- in-
volved, depending upon the degree of activity of the solution. Most of the
solutions cventually find their way to .i=5 and /=6, prior to final release

to the basin. Relecase of soluticns into the basin is permitted provided activ-
ity level is less than 5 curics/day for beta activity. ..n average of 2 curies
per day of beta activity is permitted to be dumped into the creoek. As much as
10 curics/day have however unintentionally been permitted to be dumped into
the creek.

Sclutions from Buildings 115, 10S, 205, 706B arc frequently checked for pH,
activity, ctc., prior to releasc into appropriate service tanks. Similarily
sclutions resulting from Buildings 706C and 706D and jetted in V=12 are
analyzed and ncutralized with caustic prior to dumping into i/-S, Some organic
solvents (Hexone, cther) arc also disposed of from the 706 series buildings,
Dispositicn of organic sclvents in the tarnks was not originally contemplated.
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The supernatant from tanks in the farm is permitted to pass into the. settling
basin and thence into /hite Qak Creek. Ultimately, Thite Oak Creek empties
into the Clinch River. .ipproximately 0.005% of uranium is decanted to the
chemical waste system and to J/hite Gak Creek.

Chemical snalysis of Material in Tanks

a chemical analysis of the material in some of the tanks has-been accomplished.
The major portion of the inactive chemicals present consist of:Ny;. CO., POy,
NO,, Ca, Mg and some active Ur from the laboratories. Further analysis is being
ccgduct.ed by the teehnical groups.

Presence of eight day iodine was also discussed sincc it originates in Building
706B and ultimately stored in Ui=5 for a month-prior- to rclease,

HJoasurement of iLctivity Levels in the Tank:.

The retention basin is sampled at four-howrcinturysls. 4ny increase in.the
activity dictates an investigation of the indiwihialiwells to ascertain the
nature of the increased activity and to isolato.its: origin.

Samples taken in Dam ..rea

l. Mud samples indicate a range from 90 to 25,000 counts/mixts/gms. of mxl..
2. The highest detccted in the mud of the Clinch Rivor:bolowsthi

White Oak Creek showed 116 counts/min./gm. of mud. Tater £Iowix

the 'hite Oak Crock dam averages 10 counts/min./cce . S

Disadvantages of Prcsent System

1. No control is maintained to ascartain tho nature of the:matex adibeing:
dumped into the tanks. This rosults from a lack of control:overrumi
plumbing facilitiscs, originally installed.

2. There is not sufficient intermediate tank starage sarvi

which would permit storage and analysis of the contents: pi
to the storage tanks in the farm. RO

3« Iodine is roleased and goes out of the tanks at times; dua: to: various chem-
ical reagents that are piped to these tanks. '

L. Bxplosive saolvents are being rcleased into these tanks. This. condition
is somewhat relicved by continuous air circulation.

Coneclusions

3. Present tank farm is not suitable for proper disposition of diverse waste
materials.




' sented 1af.er on in twrcport.

The first local committee to.study b
cighteen months: ago. Since-that:tims
has boen directed toward this:préble
Agencies are now operating to explore

A report on the tolloung;tma&

lower soil stratif!

c. GCas - Sirice the pils is a
of argon are emitted through: the stacks A3
body.so that this condition is not-as ser
phosphorous, plutoniumy etc., which-are kn
addition, to normal adtive materials issuii

in the rcspiratory system or eventually find. tbeir*waﬁtg*az ‘drainage system,

Some consideration is being given to the lowering of the tolerance levels in
some of the active areas. Present monitoring.is boing-accomplighed by means

cf ionization chambers scattered through tho.areas. Thesa. chamiiers: occastonally
indicatc that a slug in the pile has ruptured prior to being observed by other
reccording instruments. ..dditional monitoring is being accomplished by Geiger
Countcrs, ..ir Samplers, precipitators, ete.

Permissiblc Doses

The following permissible submersicn and ingestion tclcrance levels for alpha,
teta and jamma emitters has been uvstablished:

-3 -



all material having gamma contamin-ticn is buried in rows on the west side of
the site whoreas alpha.contaminated material is buried on the east side of the
site. Most of the alpha material which comos from the Dayton area is shipped
in drums. These drums are put into- holes that are ten feet deep, Earth and
2 concrete slab are placed over each hole. Most of the gamma contaminatec
material comes from the X-10 area, Other AEC sites ship in contaminated ma-
terials that are also buried. 4ll gamma contaminated material is covered with
2-3 feet of dirt.

Chemistry Division - J. a. Swartout

Principles of Ion Exchange
Sedinment adsorpticn is a function of:

ds Charge and nature of the icn
b. Hydrated icnic radius of the icn

- -
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Nature of the soluticn p-rerod threugh the ion exchange
process is affectuc bys

2. The bulk icn present
be Precsence of any conplexing agent

General <iscussicn cn mechanics of ion exchange
“¢hen an aquleézus solution containing caticn l(‘ B is brought into contact with
the resin, M icns in the sclution cxchange with those cations-originally
held on the resin by its free acid greups.  This may be inxiicated as:a pee
versible reaction (R™ buing the resin anion anx! its original«acatim}oé;

nRH 7‘ u?l n TmTe RnM / nl{#

The final equilibrium ccnecentrations of l?‘im‘ ad<HY R N reepoctive
affinitics of cach for the resin. In generalii cation rea ‘iTong

increases with the charge on the cation and 140 with: the thyirated)
raciuss The adsorption power may be illustrated by the follm fordew-of ole-

ments:
Zr/#’l> La#" > Ba# > Cs/

Te free an adsorbed catinn from its resin-bound state requires its. phystcal
replacement by another caticne. If the relative affinity for the. resfi:and/or
the coneentraticn of the icn intreduced in the solution phase.is grdaterthan
that of the ion criginally ccrbined with the resin, replacement will. bo:nearly
cemplcte.  The effective ¢/ ncentration of an icn may be lowered by:complex..
fermation. Thus, any caticn may be effcctively replaced from its: compoundi by
> relatively dilute scluticn of @ s .cind eation containing a compound: which
will ccmplex the cther cation.

:-pplicaticn of Icnic ixchange

3. Present Hanford precipitation precess
b.  Redux ‘iaste (especially F.P.)
Raffinate frem 1 . eclumn congisting ~f 0,7 M

w1(NOJ), cr L M NH) NO,, 0.6 M HNO,, 0.05 Cry ~ has been processed using “Dowex
son, glgss wool, Falldrs Earth 'm% charcoals "It was found that charcoal had the
best adsorpticn and absorpticn characteristics. Scveral cation cxchangers have
buen tricd which tied up the .1 or NH, icns, Starting with 10% UNH soluticn,

3 censi.crable amount of F.P., has beefi acdscrbed by "Dowex SO placed in

3" x 5' colunns - 90% of the Ru is retained. The F.P. arc then eluted with

HC1l anc refracticnated.  They may further be aiscrbed by "Dowex SO* and eluted
with citrat¢ solution. F.P. are quite purcly separated from (nc another.

Separation of Rare Earths by Icn Exchange - B, H. Ketelle

Presentation of the subject matter was based upcn the fullowing report MDDC 1164,
The following special topies were bricfly discussed:

- 10 -
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2. 'Aays of using colums
b. Influence of rate depende
c. Effect of mesh size cf res

d.

100%- -
Tracer : ; .
Carrier B
AN
.
* ~
~

for 1on.exc

T —

n:effects

.

Saturation point (hence

no further active Ba# is carried by Wa)
4 Cs Mixed crystal carrying
l. Isomorphous
2. Occlusion - (K'( carried by BasOy)

Theory of mixed crystal carrying follows Bertholott~Nernst Equation, which is

cxpressed as followsgs

X = amount of tracer in precipitate A~X =
¥ = amount of carrier in precipitate by =
- n -

l

amount of tracer m,m‘ )
amountof carrter in soitbgon




The above eqhation nay be rewritten as followss

f.Da-x
7 by

Jcerner-Hoskins have rewritten the equation in the following manners:
X - "\‘
Leg s ™ rleg 5§§

xneral Scavengers

2. Charcoal
b. Silica Gel

The above scavengers operate as molecular adsorbers rather than ionic adsarbers.

Ce Ti0

de Zeolites »

¢e N0y (cspceially good for solutions having high pH values)
f. Hydroxides - (in general these serve as good carriers)

application of Scavengers Bascd on Charges

2« # 1 ions are not well carried by general scavengers,
but rcquire spoecial carriers

b. # 2 icns are not readily precipitated in an acid
soclution by crdinary precipitating agents. /411
preeipitate as CO3= or Cp0)=

¢+ # 3 ions are precipit. .cd In an acid "solution as
™ or Co0)=, a4t lower acid values as PQ)=

de # L ions precipitated as PO)3 or IOy~

e # 5 ions exist as colloids and may ge carricd by
I0;~ an! PO, =

# g, L, 5 idns may be precipitated as the OH™ at

high basic values

f.

Technical vivision Heports werc nresented bys

l. F. L. Steahly
2. H. L. Blanco
3+ I. Re Higgins
e C. T. /inter
So e Le culler

“r. Stcahly indicated that a rather comprehensive research pregram has ree
cently beun undertaken by the Technical Jivision o attempt to sclve some of

|
-
("]
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"8 1 cil w.cte :ispcsal sroblems. [he fellcming “ypes cf wistes are locally
recents

- ‘rrnium letnl
This wnste his resulted from the recovery of Pu
oy the ZiP0, ir-cess.

'+ hemical N ,
This ccnsists £ @ wnste which contains 2 ccnside
erible 2mcunt of FoPe. o wranium metal waste is
oresoente

e 125" r Redox

Sfoent onins to reduce the overall waste wolumes resulting from chemical
Ioressing ot X-10 will be basically aleng the following approaches:

-« EZvaporaticn
Thic process will lend itself favorably for the
reduction in volume of the chemical wastes. It
1s hoped that -1 volume reduction of greater than
forty can bﬁ attained. . decontamination factor
of 103 - 10% is being nticipated.

be Chemical Treitment
"his process may be “pplied to reduce volumes from
both the chemical <nd Redex wastes., It is hoped
that this can be accomplished by Fe(OH) scavenging
followed by icn exchange processeses It”ig expected
that a ducentamination factor of 102 - 10° may be
ittained. .. volume reduction of 103 is expected by
1 combination of processes. It is planned to store
the compact "hntt FL(OH)3 in conecrete tanks.

sincentration of Jastes - C. L. Winters

-<mpesition of Yaste in tanks

~1 Hot »l wastes (acid side)
-2 Fan Scals (#ile Bldg. 105)
=12 ot processing wastes have the following origins

le 706{& - Chdmo Bldg.
b. TOEB - Hot lab,
*. 706D - Barium precipitation (alkaline side)

The wastes from thesc buildings are pumped into w=-12, jetted to "6 and /=5
:nd subscquently intc the basin,

Nlume L Flow

oo Zillovwing Conge in flow of waste solution into tank .~12 has been observed:

Hn. 3600 gal/wk
Hax. 57000 gal/wk
..verage 30600 (* 7000) gal/wk

- 13 -




Present Program

3. Jevelopment of a system to reduce volume in tank farm
from a short term point of view.

It is planned tc install an evaporator in the tank farm
vhich will reduce the volume of the waste solution. The
cvaporator to be installed will tmbody many special design
features in order to obtain experinmental data of various
types pertinent to the solution of this problems. It is
proposed to use /=5 as the surge tank to handle the large
variation of flow per week, =6, and '~8 are being con-
sidered for the concentrate in which case it is expected
that their combined volumc could be adequate for receiving
the sludge for a peried of 1.4 years.

b. Long Range hpproach
l. Possibility of using an avaporator
2. Submerged combustion
3+ Concentration by crystallization
L. Superheated stcam drier

Proposcd Tunk Farm Evaporator and huxiliarics - Fe Lo Culler

The Enginccring Development Section has only recently stepped into the waste .
disposal program. To date, a cons<- rible amount of detailed plons have been
completed for the fabrication and installation of 7n cvaporator in the tank
farm. This consists of the following itemss:

2. Evaporator feed tank (2150 gallons)
b. Evaporator

Cc. Cyclonc secparator

de Primary condenser

ve ufter condenser

f. Condensate catch tank (2350 gallons)
g+ Vacuum jct and condenscr

The cvaporator will operate under reduced pressurc to avoid vxcessive scale
formation. &ll concentrate will be piped to =6 for storage. Condensate will
be scnt to the scttling basin., The proposcd capacity of the evaparator will
be 300 gal./hr. & considerablc portion of the cvaporation equipment:is on
sitc. Installations will begin very soon with operations of the system to be
under way by January 1, 1949,

The attached diagrams indicate the Arrangement U tho prepesed .vaporator anc
its loeation in thc oresent tank farm.
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~luminum ;aste Concentration - R. E. Blanco

The following process to concentrate »l waste s applied to the separation
of "25" was prescnted. It is thought that a similar procedure could be
2stablished for concentration of .1 wastes for the Redox process. One of
thc requisites for this process is to avoid the addition of bulk inactive
chemicals which cannot later be removed or that may eventually require
storage. The composition of the starting waste soluticn is:

1.3M .1(NO3 )4 # F.Pe

The basic plan is tc separate the nl%%¥ from the F,Po The advantages.maY'be
cnumerated as follows:

a. 4l may be recyclcd in cither the "25" or Redox cycles

b. If decontamination cf Al is acceptable, it may be put
into the stream

c. Resulting contaminated 4l waste can be concentrated for
permanent deposit and stored in cheaper tanks
(boiled to 2 slurry to approximately 1/3 the original
volume )

Steps in the process arc as follows:

3. Boil - add 0.01% F«¥¥¥ as Fe(NOq)
Fes0 0 (collcid) precipitatés”out which carried
Ru (go—ﬁo D.Es)

be ..dd O. OOS% ?ﬁnlf s Lm(NOB)z
add 0.,005% } 7 as KMnOy,
MhOz » nNH,0 prececipitatcs cut which carries gamma
decontamination (De.F. - 7 to 13)

Hence gamma decontamination and Ru are removed to a great extente

c. Dilute to 0.25 M ..1 - add 0.2 M oxalic acid -
allow to stand tc ccmplex Zr and Cb

de The above solution is then fed into 2 column
containing "Dowex 50" - wash with 0,013 oxalic

acid

¢« Elute »l with 5% cxalic acid - reactivate with
6N HNO

fe Evapor%tc 0.014 oxaliec acid and 6l HNO4 wastes
ind store

gs Eithor dump .1l oxalate waste cr cvaporate and
ignitc converting te ‘11203 and stcre

This process permits reccvery of 0,99% of the .1 with a D.F. approximately
103 fer gamma and beta. It 1lsc permits cecllection of all rare earth ele-
ments in 2 single wvessel,
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e rrocess . f c.ncentrating

H X

"Hu £ 1lrwing £low L oppas rLoroZonts .o ogonorl

e ASLLS
\:y .sh
_ —— | — ; — e
4 "25" Fog Jed S ! | Tlutrient ,
. 0429 oxnliz scla . xalic ' ST oxalic 1eid
i | | welid i
S — I_ '
\ | !] , /
\ | /
\ Y
: IIT
Rare Earth |
Group |
—— N e e ————. L.
"Dowex 50N
Resin l
[ | | |
| /
/II
t \
; | / 6N
I | —_— HNO,
.| Zr & Cb come |
v ! thru :
‘ "Dmex SO" ! ]
! 70 :
llo Al comes thru i ‘
Some cther eluting 1gents that have beun tricd out are NaoH, HF, HNO., H_SO,,
NaF. . The columns uscd werce L ft. x 14", The mcsh size of the resin usea o)

scveral runs was 80=-100 ind 100~200.
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.oncentration cf Jr Metal .Jastes - I. R, Higgins

“esearch work on concentration of Ur retal wastes resulting from original
2ilot plant operations is being carried out along the following lines;

-+ Zvaporation - Vol, rcdugtion and D.F. values of
ipproximately LO ~ng 10 » Tespectively, are anticie
pated,

e Ion exchange ang Fe((l{)J precipitation. Vo3, reduc-
tion and D.F. valucs of"100 and > 100, respectively,
ire expected,

- Cnemical analysis hag been made of the Supernatant in tanks /-6 and .j=12

-n ordet to ascertain the nature of the ions and theip respcctive quantitics,
ith this type of information, it ig possible to formlate 2 proceclure for
the removal of these ions and ultinitely reduce the stored volumes. The
inalysis is as followss

) . -6 h~12

IO szl Mino MaXo Min. MQX.
U 0.05 0.2 0.006 0.2
Na 2470 10.3 0.08 S.0
Cu 0.01 1.65 0.001 0,02
Mg 0.01 0.85 0.001 0.01
Al 0.02 0.19 0.003 0.2
Fe 0.005 0.01 0.001 0.01
Cl 0.1 Je2 0.l 0.5
F 0.04 - 0.002 0,003
CO3 lc33 6.5 00h2 1.9
SOb 2.5 - 0.2 0.6
NO3 3.82 12.00 Ol 1l.30

PH of the solution in W=6 tank is approximately 11. .. flow sheet on the
2roposed chemieal process to reduce meta) wastes is herewith submitted, .,
flow rate of § ;1 min/em@ or 70 gal/hr/sq. ft. is expected i 1 column

~' x 10' packcd With 7 cu, ft, of "Dowex SO" resin,
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Health Physics Division -~ F. .estern

a8 stated earlier in this report, the present tank farm was constructed to
store metal wastes orly. Subsequcnt operation at Oak Ridge cntailed storage
of many diverse typcs of "hot" wastes. Supernatants have been diverted to
white Oak Creek. Maximum limit of five curics per day which my enter the
stream was originally set by Cantril, Hamilton and Stone.

Considerable doubt has recently arisen as to the manner in which the waste
disposal program has been operating at Oak Ridge, Specific information has
been lacking which has delayed an approach to the solution of the problem
from a local point of view. However, studies are currently under way which
should provide the basis for a workable program,

A coordinated study cf the waste disposal problem at Oak Ridge has recently
been undertaken by representatives of various local groups. In addition to
local personnel, representatives from V., USPHS, US, \B, Vanderbuilt nryw

and USCS have been contracted for to actively participate in this study., dn
outline currently used as a basis for planning waste disposal studics in the
Health Physics Division at ORNL is submitted herewith. Items in columm A will
be the principal concern of the H~-P Division whereas those in colums B will -
concern the Technical Design Groups, - '

waste Disposal Problems

ne Fundamental Research to obtain B. Development of methods of pre=-

detailed knowledge of behavior venting radiocactive materials
of radiocactive materials in: from producing damage tos a) man,
1) air, 2) water, 3) soil, b) animal or plant lifc.

L) plants, 5) animals, 6) man.
The following items were bricfly discusseds

a. New construction involving "hot" chemical processing
should include provisions for radicactive waste dis-
posal.

b. Selection of burial sites should be based upon results
of geological surveys of soil stratification.

c. Extensive sampling program in Hn0, algae, soil
(sediments) and fish should be undertaken.

d. Survey should be made to ascertain exast location of
subterranean water beds.,

Ce Design of incinerator which could be effectively
used to reduce combustible materials currently being
buried or retained in burial grounds.

f. Meteorological studies particularly the. activity in
layer of atmosphcre to several thousand feet.
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sener2) Conclusions - H§. Roth

Classificaticn »f .1stes:

1. Solids = s*rrag: - huritl grounds
2. 7ases - pile - L ororpn ro
3« Liquid - torks

1. metal

b. chumicnl

npproach to the sclution of the nroblem.
l. Short term
2+ Evaporation
b. Ion exchange
2. Long range
1. Chemical treatment
l. Scavenging
2. Ion exchange

It was concluded that prcsent tank fam capacity would be adequate for a
maximum time of twenty-four months. No plans are under way for the cone
struction of additional storage tanks. an extensive program has been re-
cently launched, the results of which should contribute immensely to
inaugurate an effcctive waste .lisposal plan at Oak Ridge.

Upon conclusion cf the program, the waste Jlisposal committee proceeded to
prepare their basic report to the Director of Engineering. The basiec report
lists the following factorss - .

2, Statement of the problenm

b. assignments of responsibility

ce Scope of the cormittee!s work

de Phases of the problem

¢e Previous work accomplished alcng waste disposal lines
f. Overall impressions of the status of the problem

g General considerations

he Methods suggested for experimentation

i. Specific recommendations for immediate work

Jje General recommendation

The report was completed and turned over to M. M. Haring, Monsanto Chemioal
Company, for preparing the final draft. Copies will be sent to all
committce members for final review prior to issuance and submisston to the

Director cf Engineering, .ashington, D. C.




